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[Embodiments ] 

Referring to Fig. 4 and thereafter, the following 
description will discuss embodiments of the present 
invention . 

10 First, referring to Figs. 4 to 6, an explanation will 

be given of the first embodiment. / 

Fig. 4 shows an embodiment in which _a_metallic plane 
process object (3) is subjected to an a brasion proces s by 
using a tool formed by attaching an insulating abrasive 

15 material (2) having a v^is c^o -elastic prope rty and a water 
permeable property that is approximated by a four element 
vis co -elastic model shown in Fig . 1 in which a Maxwell element 
and a Voigt element are series-connected on the entire face 

/ 

of a rotary disc-shape electrode (1). ( ( ^ \ 

20 Then, the electrode (1) and the process Object (3) 

are respectively connected t o the cathode and anode of a 
dc power supply (not shown) , and while a processing liquid 



(5) is being supplied to the abrasive material (2) through 
, — _ . 

a hollow section (4) of the electrode (1), the process obj ect 

// / / /' - - 

(3) issubjectedtoanabrasionprocessby appxly^Lag the number 



1 




of revolutions 



N to the electrode (1) and the f ^dYn^__veloci ty 



v to the process object (3). 



/ 



Therefore, by an electrolytic current flowing from 



the process object (3) of the anode to the electrode (1) 
5 of the cathode through the processing liquid (5) in the 
abrasive material (2), a metal elution removing function 
is exerted on the surface of the process object (3), and 
the abrasive material (2) of the electrode (1) is moved 
relative to the process object (3) so that abrasive grains 



10 of the abrasive material (2) exerts a mechanical function, 
that is, an abrasive grain frictional function; thus, the 
surf ace of the process obj ect (3) is sijbjected to the abrasive 



15 to the four element visco-elast ic model forming the 
visco-elast icity of the abrasive material (2), Figs. 5 and 
6 respectively show the relationship of the elastic modulus 
E M of a spring (S M ) of the Maxwell element forming the 
spontaneous elastic property, the viscosity coefficient 77 

20 M ofthedashpot (D M ) ofthe Maxwell element forming permanent 
deformation and the roughness R 3 of the processed surface 
on the process object (3). 

In other words, Fig. 5 shows the relationship between 
the elastic modulus E M and the roughness R 3 of the processed 

25 surface at a viscosity coefficient 7] M = 1000 to 3000 kgf •s/cm 2 




process . 



Here, in the above-mentioned embodiment , with respect 



2 



of the abrasive material (2) . In accordance with this Figure , 
the roughness R s shows a uniform value in the range of E M 
< 500 kgf/cm 2 ; however, in the range of E M > 500 kgf/cm 2 , 
there are great variations due tothebase roughness remaining 
5 in recessed sections that is formed because the abrasive 
grain friction of the abrasive material (2) cannot follow 
the winding processed surface. 

For example, under the condition of #240 abrasive 
grains, current density J = 2A/cm 2 , R 3 - 0 . 4 to 0 . 5 /z mRmax 

10 in the range of E M < 500 kgf/cm 2 , while R 3 = 0.4 to 2.5/i 
mRmax in the range of E M > 500 kgf/cm 2 . Moreover, under the 
condition of #1200 abrasive grains, current density J = 
0.2A/cm 2 , R 3 = 0.06 to O.liimRmax in the range of E M < 500 
kgf/cm 2 , while R s = 0.06 to 1 ju mRmax in the range of E M > 500 

15 kgf/cm 2 . 

/ 

Moreover, Fig. 6 shows one e/ample of the relationship 

f L ~ 

among the viscosity coefficient 77 M of the abrasive material 

(2) , the rate of the depressing pressure P to the depressing 

preset initial pressure P 0 to the process object (3), that 

20 is, the rate of a reduction of the depressing pressure P/ 

Po, and the roughness of the processed surface R s . 

Here, in the processing method of this type,^ th^ ga p 

between the electrode face of the electrode (1) and the 

. , - — . — — ^ 1 

processing face of the process object (3) is made constant 
25 so that a uniform removing process is carried out over the 



3 



entire surface; therefore, in most cases, the abrasive 

/ 

process is carried out while maintaining this gap constant, 

■ — 1 

and for this reason, th edepressing pressure Pof t he abrasive 
material (2) to the process object (3) is lowered from the 
5 preset initial pressure P 0 as the abrasion time tw elapses 
and the rate P/P 0 of the reduction in the depressing pressure 
becomes remarkable as the viscosity coefficient t) m becomes 
smaller, as shown in Fig. 6. 

In this ca se, the lowering in the rate P/ P 0 of the 

10 reduction in the depressing pressure causes an im bala nce 
ifi'the composite balance between the metal elution removing 
function by the electrolytic function and the abrasive grain 
friction function, r esulti ng in elect rc/lytTic pits due to 
an increase in the electrolytic function and the subsequent 

15 degradation in the processed surface precision. The 

relationship between this rate P/ P 0 of the reduction in the 

depressing pressure and the roughness in the processed 
lu _ f - 

surface R s is virtually represented by the example shown in 
Fig. 6, and under the condition of the viscosity coefficient 

20 7] M < 500 kgf»s/cm 2 , the processed face deteriorates as the 
abrasion time elapses. 

For example, in the case of the abrasive material (2) 
of #800 abrasive grains having an elastic modulus E M = 50 
kgf/cm 2 , when an abrasive process is carried out under the 

25 condition that a current density J = 0.5A/cm 2 , the roughness 
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in the processed surface R 3 is about O.ljumRmax in the range 
of7? M <500 kgf» s/cm 2 , whileintherangeof 7} M > 500 kgf» s/cm 2 , 
the processed surface becomes a white cloudy state due to 
the generation of the pits, failing to obtain a luster face. 
5 Therefore, in the above-mentioned embodiment, among 

the four element visco-elast icit y models forming the 
visco-elas t icity of the abrasive material (2) , the elastic 
modulus E M and viscosity coefficient 77 M of Maxell elements 
are respectively settoE M < 500 kgf /cm 2 and 7] M > 500 kgf •s/cm 2 

...-<./a-:v? 

10 so that it becomes possible to obtain an efficient remo ving 
p^xi p e rty on the surface of the process object (3) as well 
as a uniform mirror face of not more than 0.5/imRmax; thus, 
the feature of the present invention is obtained. 



15 Fig. 4 

Abrasive material 



Fig. 6 

Rate of reduction in the depressing pressure P/ P 0 
20 Viscosity coefficient 77 m 

Processed surface roughness R s 
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